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Stanton  and  *lctcher  (1),  then  Legrvta  and  Genevray  (2)  have  described 
two  classical  aspects  of  oulture  of  the  Nhitmjre  Bacillus* 

1.  Mucoid  or  "grasses"  colonies  forced  of  entirely  strained  bacilli. 

2.  "Corrugated*  or  "folded"  colonies  formad  cf  short  germs,  with 
bipolar  staining. 

This  last  form  produces  a  film  in  licprld  medium.  It  is  biochemically 
more  active  ana  represents  the  most  virulent  phase,  which  one  moat  often 
encounters  on  isolation. 

Nicholls  (3)  has  compared  this  dissociation  to  tne  variation  S-R  and 
has  given  a  very  precise  description  of  numerous  intermediary  form, 

The  "folded"  colonies  which  one  observes  on  isolation  of  the  pathogenic 
products  are  now,  however,  "rough"  oolonies,  for  they  are  in  general  easily 
emulsified  In  ealine  am  can  give  homogeneous  suspensions  with  killor  reagent 
and  try pa flavine.  Furthermore,  the  N.  0.  F.  strain  (ncn-oxalate  productive) 
of  Nicholls  (loc.  clt  • ) ,  obtains  after  aging  in  the  presunce  of  C^Ca  and 
glucose  in  gelatine  broth  may  appear  as  form  3  Form  R:  these  two  forms  are 
not  very  virulent,  which  eeema  t,c  indicate  that  viruler.ee  is  not  necessarily 
linked  to  the  3  or  R  aspect  of  the  cultures. 

The  "grasses"  colonies  may  be  aircoua  and  drawn  out  in  fine  filaments 
when  sampled  after  inoculation;  others,  mor  opaque,  present  a  consistency 
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These  facte  are  explainable  if  one  takes  into  consideration  the-  adult.. on  of 
somatic  antigen*  0  and  R,  tiw  Other  antigenic  factors  whose  role  is  pro*  ond- 
erantly  in  th*  determination  of  characteristics  linked  to  differer.c  phases 
of  K.  pseudo-aallsi. 

A.  -  Mucous  ajitignn  of  Walloons ces  pseudo-mallei . 

On  nutritive  gelatin,  the  aging  of  Ooloniea  of  the  Whltavrc  bacillus  is 
shown  by  opaqueness  and  by  the  appearance  if  a  mure  or  leee  mucous  consistency. 

In  peptone  broth  there  is  formation  of  a  mucous  deposit  dissociated  with  diff¬ 
iculty  . 

Development  of  this  mcous  state  is  mud  tana  on  Koeer  aadium  with  the 

addition  of  1  p,  ICO  Bactopeptone,  10  p.  100  saccharine  and  21  p.  1000  golatl.no; 

0 

after  three  or  four  days  of  culture  at  30  ,  one  sees  forming  a  large  border 
of  translucent  nmcoue  around  the  lysed  and  folded  colonies  which  becomes 
yeliowieh  and  fluid. 

Staining  practised  on  smeare  of  these  colonies  show  lysed  gei-tr.s  encap¬ 
sulated  in  an  amorphous  substance.  This  aspect  is  particularly  clear  after 
Giemaa  etainingi  the  bacillary  bodies  are  deformed,  pale  or  reduced  to  the 
etate  of  granules;  the  mucou*  memDrcne  covering  is  slightly  Btaincd  in  violet,. 

Certain  strains  are  spontaneously  very  mucoue  on  nutritive  gelatine  and 
giw  ox i th ,  in  peptone  broth,  to  viscous  filaments  wf^ich  are  developed  from 
the  surface  of  the  liquid. 

The  "suicidal  cultures"  of  Nichclls  (loc.  cit.),  which  appear  by  disociatior. 
of  a  culture  in  phase  3  and  which  Le  Gac  (4)  signals  as  frequent  for  a  strain 
isolated  from  a  patient  treated  with  chloramphenicol,  are  characterized  by 
tranelucld  colony  platee;  the  bacteria  are  equally  lysed  and  reunited  by  a 
mucous  substance . 

f 

The  mucous  substance  which  1"  formed  under  conditions  Just  described 
and  which  correspond  to  lysis  of  the  Whitmore  bacillus  ic  an  antigen  wtiich 
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can  bo  shown  serologically,  at*  we  ahall  demonstrate  later, 

E.  -  Envelope  antigene  of  Malloonycea  pseudo-mallei. 

A  culture  on  glucose  broth,  1  p.  100,  of  a  lysed  and  virulent  strain  of 
M.  pseudo-mallei  is  inoculated  on  gelatine  gluoosed  0.1  p.  100.  After  Incu¬ 
bation  of  18  houre  at  37°,  the  lysed  colonJ.es,  examined  by  oblique  traneillu- 
miruition  shows  two  different  aspeatai 

a)  White  opaque  colonies 

b)  Clear  bluish-gray  colonies. 

Both  are  lysed  and  regularly  rounded.  The  former  aro  muro  L^nvax, 
brilliant,  of  fatty  consistency  and  are  not  drawn  out  on  inoculation.  There 
is  a  scale  of  transition  forms  botween  typical  S  and  b  ccioiies.  After  18 
hours  in  the  oven  at  37°,  all  colonies  become  opaque  and  their  center  tar.es  on 
a  yellowish  tint. 

The  particular  aspects  of  bacterial  morphology  correspond  to  this  dis¬ 
sociation,  The  technique  of  staining  capsules  with  toluidine  blue,  indicated 
by  Dumas  (.5)  shows  in  colonies  of  type  a  a  majority  of  the  germs  surrounded 
by  colorless,  well-defined  envelope  of  variable  thickness,  sometimes  a  simple 
fiJjn  difficult  to  distinguish,  sometimes  a  maos  in  diameter  appearing  eight 

times  larger  than  that  of  the  stained  stroma,  tfig.  1) 

< 

Colonies  of  type  b  contain  only  a  weak,  propurtiou  ol  bacteria  provider: 
with  an  envelopes  their  secondary  opaqueness  by  aging  doeB  not  increase  tne 
number  of  such  individuale. 

In  colonies  of  an  intermediary  type  between  a  and  b,  one  observes  variable 
proportions  of  germs  surrounded  by  an  envelope. 

This  dissociation  is  independent  of  the  dissociation  "grasse"-^  11  folded" . 
The  folded  colonies  nay  be  clear  or  opaque:  the  latter  are  formed  of  short 
bacteria  with  bipolar  staining  and  surrounded  by  an  envelope. 
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On  gelatine  Eoser  medium,  the  appearance  of  opaque  colonies  is  favored  by 
certain  glucides,  in  particular  by  glucose  (lyeed  colonies),  glycerine  and 
eucroee  (folded  coloniea). 

This  envelope  is  not  a  true  capsule.  Examination  in  the  fresh  stage  in 
plkiss  car.  rast  shows,  in  effecti  that  the  bacteria  which  are  provided  with  one 
may  be  perfectly  nubile  and  we  nave  not  been  able  to  provoke  the  phenomenon 
of  swelling  of  the  capsule  with  experimental  sera. 

This  appearance  of  the  capsuis  has  not  escaped  observation  of  numerous 
authors,  in  particular  Pons  (6),  Nichoils  (loc.  cit.)  and  Killer  (7),  without, 
however,  having  shown  the  difference  in  nature  which  exists  between  the  envelop** 
antigen  of  opaque  colonies  and  the  mucous  antigen  of  bacterial  colonies  being  lys«d. 

To  Wnat  does  this  appearance  of  the  capsule  reeporv*? 

Examination  of  the  Whitmore  bacillus  by  electronic  microscope  has  enabled 
Killer  (loc.  cit.)  to  describe,  alongsi  j  opaque  corpusculea  resembling  dense 
protoplasmic  accumulations,  clear,  dispersed  globules  of  lipoid  aspect,  v.iich 
are  detached  from  the  bacillary  bodies  under  the  affect  of  wnic  vibrations. 

According  to  Finlayson  (6)  these  globules,  stained  with  phenicated  fur  ns  tan 
are  decolored  by  alcohol  but  resist  decoloration  by  acids. 

Vie  third;  that,  under’  favorable  conditions  and  in  particular  with  certain 
strains  recently  isolated  from  pathological  products,  that  it  may  concern  forms 
S.  or  R,  these  globules  may  take  such  dev* iopmeut  that  they  completely  surrcunu 
the  bacteria,  giving  thus  an  appearance  of  capsule.  We  shall  show  later  that 
this  substance  of  the  envelope  can  be  dervnstrated  serologically. 

C.  -  Characteristics  of  differsnes  phases  of  Malleomyccs  pseudo-mallei. 

If  one  indicates  by  M  the  Bacons  intig »*p;  by  K  the  envelope  antigen,  by  0 
and  R  the  somatic  antigens,  one  can  theoretically  imagine  a  great  numoer  of 
combinations  of  these  four  factors*  We  will  limit  ourselves  to  the  description 

> 

of  forma  currently  observed. 
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1.  Types  habitual  to  lBolatlon  .  —  On  ia^la* ) u;., 
pyocultures  generally  giro  folded  colonies,  opaque,  and  of  a  metallic  luster, 
more  rarely  smooth  and  opaque  oolonioe.  The  former  correspond  to  ‘ he  form  R  k 
with  short  bacteria  and  bipolar  staining;  the  latter  to  form  0  (R)  »  with  short 
germs,  entirely  etainod.  In  both  case*  there  ie  an  envelope  clearly-  visible, 

Fonr.  R  1  ie  stable.  It  i*»s  glucidolytic  activity,  anl  high  proteolytic 
and  hemolytic  activity;  it  reduces  neuter  rod  and  methylene  blue  and  gives  a 
weak  quantity  of  Hid  in  gclose  to  lead  subacetate;  it  utilizes  the  C  oi  citrate 
of  Na  on  Sdmrauna  medium,  hydrolyzes  urea  in  the  presence  of  a  giuciae  anu  reduces 
nitrates  in  nitrites. 

Form  0  (R)  K  is  on  the  contrary  unstable.  From  the  first  transplant,  it 
gives  on  nutritive  gelose  a  large  number  of  clear,  gray-blue  colonies,  wnere 
the  germs  are  rarely  provided  with  an  envelope  plainly  seen  and  which  represents 
the  form  0  (R)  K  minus.  There  aiiats  also  form  R  K  minus.  Those  two  ion.s  are 
characterized  by  a  decline  in  their  glucidolytic,  proteolytic  and  hemolytic 
activity  and  reduction  ouch  larger  than  disced  atiorjj  0  (R)  k  0(R)Km  and 
Rk  Rkm  are  more  important.  Fermentation  of  glucides  in  the  course  of  these 
dissociations  Is  more  a  question  of  degree  than  of  nature;  bowuver,  sugars 
fermented  by  the  most  dissociated  strains  are,  in  the  erder  of  frequence,  glucose, 
galactose,  naltone  arv.1  levulose. 


2,  Habitual  type  of  old  strains  of  collection,  This  ie  the  fonr.  0(R)  K 
minus  characterized  by  lysed  wienies,  gray-blue,  clear,  regularly  roundeu, 
where  bacteria  are  of  a  median  length,  the  majority  entirely  stained  am  rarely 
provided  with  a  clearly  visible  envelope. 

3.  Strain  obtained  after  passage  in  bile  broth.  —  After  several  bi¬ 
weekly  transplants  in  bile  broth,  30  p.  100,  the  C  111  strain  of  Whitmore 
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On  nutritive  gelatin,  growth  ie  equally  slow.  After  18  hours  In  the  over, 
at  37^»  the  colonies  are  rsry  fins  and  transparent;  they  attain  their  full 
dsvolopiasnt  after  30  hours  of  culture  arid  appear  then  In  the  form  of  colonies  of 
0.5  with  Inc  disaster,  clear,  gray -blue,  easily  emulsified  in  saline,  following, 
they  become  opaque  find  of  a  dirty  yellow  color. 

Thee*  culture  in  broth  ind  on  gelatine  are  devoid  of  the  characteristic 
aromatic  odor  of  M,  pseudo-mallei. 

Horpnolo^i^l  — —rwCtcrir1  < ca.  —  The  bacteria  are  polymurp'iic,  their 
cytoplasm  is  oven  irregularly  stained;  they  are  devoid  of  envelope. 

Biochemical  characteristics,  —  This  strain  ferments  glucose  galactose 
with  secondary  alkalisation,  maltose  slightly,  it  is  neither  proteolytic  nor 
hemolytic;  it  does  not  use  the  C  of  citrate  of  Na  am  does  not  reduce  neuter 
red;  it  hydrolyses  with  urea  in  presence  of  a  glucide  ana  reduces  nitrates  into 
nitrites. 

Pathogenic  Potentiality.  —  It  is  not  pathogenic  for  the  guinea  pig  by 
ir.traperitoneal  route  in  a  do«e  of  5.10^  germs,  wnerea^  under  the  sane  condition, 
the  DL^q(1)  of  a  culture  cf  an  opaque  colony  of  strain  C  111  is  158  germs. 

While  proceeding  to  the  etuny  of  ite  antigenic  constitution,  we  class  this 
strain  a  virulent,  smooth  end  devoid  of  envelope  to  tlie  extreme  limit  of  variation 
OK  — )  Okrc  and  we  indicate  by  0  (k)  on  fig.  1. 

4.  Strain  H.  —  Tills  strain  has  been  obtainea  by  culture  of  the  strain 
0  (k)  in  presence  of  serum  anti-0. 

On  nutritive  gelatine  it  gives  parchmentod  colonies,  flat  round,  with 
regular  or  irregular  borders,  flat  or  slightly  raised,  folded,  surface  or 
slightly  ridged,  translucent  and  yellowish.  These  coloides  are  adherent  to 
gelatin,  then  give  the  phenomenon  of  spring  off  in  bulk:  they  ere  not  e,mls-_fied 
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In  physiological  saline. 

The  ciT'ure  on  nutritive  broth  is  character!  ted  by  the  formation  of  a 
microbi~l  accumulation  wtiich  mppears  after  9  hours  of  culture  at  J7° ,  then  is 
rsuuitsd  in  a  thin  veil,  trane1 "cid,  folded,  anu  India  sociable,  or.  clear  liquid. 

The  bacteria  are  soon  in  the  form  bacilli  and  diplobacilll ,  long, 
entirely  stained  by  analirie  strains,  devoid  of  envelope. 

This  strain  pressnts  no  glueidolyti  c,  proteolytic  and  hemolytic  activity; 
it  reduces  neuter  red  but  not  methylene  blue;  it  utilises  C  of  citrate  of  Na 
ar.d  hydrolyses  urea  in  preser.de  of  glucide;  it  reduces  nitrat  a  in  nitrites, 
rwt  oathogenic  for  ths  guinea  pig  by  intr&peritoneal  route. 

ajhCU'BlCJ.C 

The  different  forns  Vuvier  which  oulturee  ©i  K.  pseudo-mallei  occur  do  not 
er.t  into  the  ]  twits  oi  the  rarifttior^S--^ K 


(1)  This  DL  hus  been  determined  by  the  method  of  total  cumulation,  after 

50 

four  days'  observation  41'  the  animals. 

Colonies  smooth  and  pliasees  nuy  be  opaque  or  clear,  depending  upon  Whether  the 
bacteria  of  which  they  are  composed  are  provided  with  an  antigen  envelope  K. 
Furthermore  a  mucous  antigen  M  n*j  appear  in  the  course  cf  bacterial  lysis. 

We  shall  eventually  bring  serological  proof  of  the  existanco  of  antigens 
K  and  M.  But  we  can  envisage  variations  of  the  immmologi  cal  type  pf  H 
pseudo-mallei  in  the  following  manner: 

Rh  Rhis  ^  0(R)Ra  0(R)  R 

et  0(R)X  — ^  0(R)Rb!  V0(R)  — ^R, 
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the  forms  R  K  and  0  (h)  E  being  seen  on  isolation  from  pathological  products  and 
the  others  in  the  course  of  subcultures. 

««  have  never  had  occasion  to  observe  form  0  (R)  pure,  of  wrdch  a  strain 
obtained  after  culture  in  .lie  broth  seems  to  most  similar:  it  Ip  in  cultivating 
this  strain  in  presence  of  serum  anti-0  thit  we  obtained  a  strairp  R. 

The  appearance  of  forms  0  in  the  course  of  the  variation  R  K  — —  R  docs 
not  Conform  to  U'e  classically  admitted  facts.  The  appearance  of  sawoth  forma 
from  folded  forms  is,  however,  currently  observed  in  the  twurse  of  transplants 
or  after  conservation  of  strains  Jrr  laceration  of  Jollied  bk-i!  .  Forms  ii  h 
and  R  n  m  are  not  perhaps  entirely  deprived  of  antigen  0.  This  fact  remains  to 
be  verified  by  serologic  pi  vXj  f  . 

Antigen  h  can  be  present  in  all  firms. 

Me  have  summarised  in  table  I  the  wxiJ  fi  cations  of  cnaracteristics  of  K. 

•  pseudo-Ksallei  as  £  function  of  the  variations  of  imaunological  type.  One  cannot 
describe  fixed  characteristics  of  the  form  0  (R)  K  »Ciich  is  immediately  dis¬ 
sociated.  On  the  whole,  biochemical  activity  would  appear  in  direct  relation 
to  the  presence  of  antigen  Ej  its  progressive  disappearance  in  the  course  of 
transplants  end  aging  of  strains  taF.es  account  of  the  classic  diminution 
described  of  this  aotivity.  It  is  the  ngme  for  virulence*  - 
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